ABSTRACT Effects of carbon disulphide (CS2) on conduction velocity in sciatic and tibial nerve were investigated in rats exposed to CS2 vapour at concentrations of 0-9 mg/I or 1 6 mg/l of air for periods of 1-5, 3, 6, 9 and 12 months. The conduction velocity was measured on the day following each exposure period, and again, three and six months after the last day of exposure. The majority of exposed rats showed a reduction in conduction velocity on the day after exposure: the extent of this reduction was dependent on the CS2 concentration and the duration of exposure. Exposure for 1 5 months to 1-6 mg CS2/1 produced temporary and fully reversible impairment of conduction velocity. Increased exposure to CS2 (3, 6 or 9 months at 1-6 mg/l; 6 or 12 months at 0 9 mg/l CS2 in air) caused a reduction in velocity which was only partially reversible.
Peripheral neuropathy caused by carbon disulphide (CS2) poisoning has been recognised since the second half of the nineteenth century. It has been observed in workers of the viscose rayon industry and induced experimentally in animals exposed to CS2. Measurement of conduction velocity in peripheral nerves has recently aroused interest as a sensitive electrophysiological method for detecting early functional changes in the peripheral nerves both of men and of animals exposed to CS2 (Lukas, 1969; Lukas, 1970; Lukas et al., 1974; Seppalainen and Tolonen, 1974; Linnoila et al., 1975; Vasilescu, 1976) .
The aim of the study described here was to determine the changes in conduction velocity in the sciatic and tibial nerves of rats exposed to CS2 at concentrations of 0-9 mg/l air and 1 6 mg/l air, and the dynamics of recovery after exposure had ended.
Methods
One hundred and forty-three white female Wistar rats, initially three months old, were used. They were exposed to CS2 vapour at concentrations of 0 9 mg/l Received for publication 13 March 1978 Accepted for publication 24 July 1978 148 (0-8-1X0 mg/l) or 1 6 mg/I ([X5-1*7 mg/l) in an inhalation chamber five hours daily, six days a week in separate groups for 1-5, 3, 6, 9 or 12 months. Both exposed and control rats were given a standird diet and water ad libitum.
Conduction velocity was measured the day after the end of any exposure period, and again three and six months later.
Measurements were performed on animals anaesthetised i.p. with 0 3 g chloral hydrate/kg body weight; the animals were kept warm by means of a lamp heater while the measurements were being taken. The anal and hind limb skin temperature during that time remained constant in control and CS2-exposed rats (± 1°C).
The method used was a modification of that described by Fullerton and Barnes (1966) . The sciatic and tibial nerves were stimulated at points Si and S2 ( Fig. 1) (Table 1) .
Conduction velocity did not differ significantly from control values, within three months of 1-5 months' exposure to 1 6 mg CS2/l. After rats had been exposed for three months to this level of CS2 vapour, the conduction velocities were found to be similar, after a three-and a six-month recovery period, to those found in rats exposed for only 1-5 months (Table 1, Fig. 4) . The conduction velocity was found also to revert to near-normal values when six months' exposure was followed by three-and sixmonth recovery periods. During the first three months after a nine-month exposure to 1-6 mg CS2, impairment of conduction velocity actually increased, and minor improvement was delayed until six months after exposure had ended.
A statistically significant reduction in conduction velocity was also found in rats exposed to 0 9 mg CS2/litre air for six or for 12 months, but was less marked than that seen in rats exposed to the higher concentration of CS2. It was most obvious after 12 months' of CS2 exposure (Table 2 ). Three months after exposure had endLd a further decrease was noted in conduction velocity in this group of animals, and after a total of six months' recovery, only a slight improvement in conduction velocity was found (Table 2 , Fig. 5 ).
Discussion
The results of this study show that decrease in the conduction velocity is related to the concentration of CS2 inhaled and to the duration of exposure. A similar conclusion was drawn by Lukas (1970) from his study on rats exposed for six and nine months to CS2 at concentrations of 1-2 and 2-4 mg/I. Linnoila et al. (1975) and Lukas (1970) have also found a partial improvement in conduction velocity in rabbits and rats three months after the end of exposure to 2-4 mg/kg CS2/1. Our observations showed that the improvement in conduction velocity after exposure is also dependent on the level and duration of CS2 exposure.
It is of particular interest that the conduction velocity actually deteriorated over the first three months after long-term exposure to CS2 had ended (Figs. 4 and 5) . Some improvement could be seen eventually, six months after the end of exposure, but, even then the conduction velocity remained slower than that in control animals of the same age.
Morphological aspects of CS2 neuropathy were discussed in our previous publications (Szendzikowski et al., 1973 (Szendzikowski et al., , 1974 . The basic lesion of the peripheral nervous system, attributable to CS2, affects the 2.SE~~~~~. Fig. 4 Conduction velocity in the sciatic and tibial nerves of rats exposed to 1P6 mg CS2/l. The velocities are expressed as percentages of the control values. 39-6 i 3.9* ( 1) (8) (8) (7) (7)
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Results expressed as in Table 1 axon. The initial changes comprise axonal swellings longed exposure to CS2. (Linnoila et al., 1975) . These observations suggest that the recovery in conduction velocity observed after withdrawal of CS2 may be caused by the gradual regeneration of injured fibres in the peripheral nerves.
The importance of conduction velocity measurements in viscose workers has been emphasised (Seppalainen and Tolonen, 1974; Vasilescu, 1976) . This technique enables neuropathy to be diagnosed at an early stage before the onset of obvious neurological symptoms. In addition, repeated measurements of conduction velocity are useful for prognosis in the neurological examination of a previously exposed subject. Lack of improvement in conduction velocity indicates irreversible neuropathy (Seppalainen and Tolonen, 1974) . Persistent impairment of conduction velocity after protracted exposure to CS2 has also been confirmed in our present study.
In summary, the following conclusions can be drawn from the results of the experiments described here. First, reduction in conduction velocity is related to the level and duration of exposure to CS2 vapour. Second, a 
